cepted concept, mastectomy rates have further decreased. Nevertheless, in about 20-30% of all breast cancer cases, a mastectomy is indicated (table 1). To protect women from the psychosocial stress associated with the loss of a breast and compromised female integrity (see accompanying article in this edition), immediate breast reconstruction can be offered. However, breast reconstruction is not always easy, and not infrequently various patient-related aspects have to be considered to decide for or against a reconstructive concept. This contribution will focus on the clinical approaches to immediate breast reconstruction, whereas secondary breast reconstruction will only be touched upon.
Introduction
Breast cancer is the most common cancer in women with approximately 182,000 new cases annually in the USA and 70,000 new cases in Germany [1] . Around 17,500 women die of breast cancer each year in Germany, whereas the 10-year survival rate is about 82% for all breast cancer entities. Over the last decade, major developments have led to improved survival rates. With the introduction of neoadjuvant chemotherapy, which today is a widely ac-information about risks and complications is mandatory. To maintain the skin envelop in these cases, a temporary expander or implant can be placed under the skin or under the chest wall muscle during the time of irradiation. The advantage of this strategy is that skin can be spared, thus helping to improve the outcome at the time of secondary reconstruction (heterologous or autologous). Controversy exist as to whether to irradiate the expander or the implant [12] [13] [14] [15] . Regarding the aesthetic outcome, no general recommendations can be made. Capsular contraction, tissue fibroses, and atrophy are mediated by PMRT in both implant and autologous breast reconstruction [16] [17] [18] [19] .
Before Breast Reconstruction
Today, more women with an indication for mastectomy -even after neoadjuvant chemotherapy -are interested in breast reconstruction. With new techniques and improved surgical skills, breast reconstruction can be offered to a wider range of women. Consequently, also patients with challenging anatomical shapes like very small, very large, or ptotic breasts, or a combination thereof may demand immediate breast reconstruction. Prior to deciding on a reconstructive approach, several points need to be considered. During the consultation, the patient's habitus, breast volume, shape, body weight, and wishes need to be taken into account. Preand postoperative results of 'similar' cases should be presented to give an impression of realistic results. A rather 'ideal' patient for immediate reconstruction is a woman who had enough time to discuss the different approaches and techniques, is a non-smoker, non-obese, and psychologically stable. Psychological factors comprise especially the evaluation of the patient's expectations (realistic and unrealistic), which are, besides the surgical skills, essential for satisfying results. Diabetes is a relative contraindication, but in combination with other comorbidities it may be considered a definite contraindication (table 2) .
Autologous versus Heterologous Reconstruction
Over the last decade, the philosophy regarding autologous versus heterologous reconstruction has undergone a transition [20] . In the past, patients with smaller breast were rather candidates for implant-based and patients with bigger breasts for autologous reconstruction. Today, almost every breast can be reconstructed with both procedures, taking the goals and expectations of the patient into account. Advancements in microsurgery, development of new donor sites, as well as new techniques in implant reconstruction and the introduction of additional materials like acellular dermal matrices (ADM) and meshes are fundamental developments responsible for this change [21] . Nevertheless, a classification for certain patient characteristics and reconstructive approaches will be performed for didactic reasons.
Primary Breast Reconstruction

Implant-Based Breast Reconstruction (Slim Patients)
The simplest and most common method of breast reconstruction is implant-based breast reconstruction. In around 70-80% of all immediate breast reconstructions, implants are used [22] . Slim patients with small and rather round breasts are good candidates for immediate implant-based breast reconstruction. During surgery, the inframammary fold (IMF) needs to be marked bilaterally, helping to place the implant in the correct position. Usually an anatomical form-stable silicone implant is used in this collective. In very small, flat, and non-ptotic breasts, round implants may be considered. A contralateral procedure is not required in most cases or can be considered later if necessary. The surgical approach is usually performed using a tennis racquet, croquet-like, periareolar, or inframammary incision. Usually, a direct-to-implant procedure is possible ( fig. 1) .
In some cases, additional materials like ADM or synthetic meshes are needed to support the reconstructive procedure [23, Inflammatory disease Large DCIS (ductal carcinoma in situ) alone Invasive carcinoma with large accompanying DCIS Prophylactic mastectomy Wish for mastectomy Poor breast/tumor size ratio 24]. Although ADM are used in almost 50% of all implant procedures in the USA, in our practice, these supportive materials are less frequently necessary [25, 26] . In slim patients with bigger breasts, the clinical approach differs and a contralateral procedure is usually needed. In many cases, the affected breast needs a breast lift in addition to the implant. This is due to the limited space in the retropectoral pocket compared to the resected prepectoral breast mount, resulting in excessive skin. Usually, an inverted T incision is used analog to a Wise-pattern breast reduction. This has the decisive advantage of preparing a dermal flap supporting the inferior part of the implant pocket and defining the new IMF ( fig. 2) . Depending on the breast volume and the amount of ptosis, the nipple-areola complex (NAC) can be positioned using a superior or inferior pedicle. In breasts with very prominent ptosis and thus a very long pedicle, the NAC may be reconstructed with a free nipple graft. However, this should be regarded as the last reconstructive option for the NAC as free nipple grafts are only perfused by diffusion and are numb.
To shape the contralateral breast, at least 2 techniques are possible: either the contralateral breast is augmented or a breast reduction/mastopexy is performed ( fig. 3 a,b,c) . Nevertheless, symmetry after implant reconstruction is always difficult to achieve.
Implant-Based Breast Reconstruction (Overweight Patients)
In overweight patients with small breasts, a periareolar or tennis racquet-like incision can be used for SSM/NSM. The skin flap is usually thicker minimizing complications, and prepectoral placement can be considered as well. However, overweight patients generally have high rates of complications [27] . Using implants, a satisfying result can be achieved, with the breast usually appearing rather flat due the obese body habitus (fig. 4) . The reconstructive goal is to provide reasonable symmetry with a satisfactory feel when wearing a bra.
Overweight patients with large breasts usually present with distinct ptosis. Implant reconstruction of the affected breast is usually performed using a Wise-pattern or vertical breast reduction or a reduction pattern of the surgeon's preference. SSM/NSM is performed in a standard fashion, and the implant is usually placed in the retropectoral pocket. Prepectoral placement can be considered in the case of adequate soft tissue cover and is again more frequently per- formed. For additional support and implant coverage at the inferior part, a deepithelialized dermal flap can be dissected. Care must be taken regarding tension-free closure in the area where the lower central sutures come together. The contralateral side usually needs a reductive procedure to achieve symmetry. This can either be performed within the same setting or at a later time. Long-term results are satisfying with slight changes in shape over time ( fig. 4) .
Autologous Breast Reconstruction (Slim Patients)
As expected, slim patients with small breast present with a rather low body mass index. Consequently, the body habitus may limit the options for autologous breast reconstruction, as some excessive fatty tissue is needed for reconstruction. On the other hand, in most cases, only a small natural breast volume is needed for reconstruction. Thus, a small muscle-sparing transverse rectus abdominis myocutaneous (MS2-TRAM) flap, a deep inferior epigastric perforator (DIEP) flap, or a transverse musculocutaneous gracilis (TMG) flap may provide adequate tissue in these patients to match the opposite breast. In all cases, special care must be taken not to resect too much tissue at the donor site area, hence creating a donor site morbidity due to excessive suture tension. As in all planed microsurgical reconstructive procedures, comorbidities or individual risk factors such as insufficiently treated diabetes or smoking should be reduced as much as possible prior to operation. The latissimus dorsi flap without implant is also a valid option providing good long-term results and can be considered when a certain amount of loose skin is available from the back which has to be deepithelialized ( fig. 5 ).
The challenge in slim patients with larger breasts is that usually not enough donor site tissue is available to reconstruct the affected breast. In these cases, symmetry is often only achieved using an additional implant or a contralateral breast reduction. The armamentarium of autologous procedures is the same as presented previously in slim patients with small breast. The implant is usually placed below the dermal flap or the latissimus dorsi flap. Implant placement below the muscle is favorable in slim patients with thin skin. In overweight patients with large breasts, obesity is no longer a contraindication for autologous breast reconstruction due to refinements in surgical techniques and greater experience with these procedures. The surgeon must be aware of the high risk of fat necrosis and complications due to decreased perfusion [28] [29] [30] . One of the major reconstructive challenges in this specific patient collective is the aesthetic shaping of the new breast using the transplanted tissue (fig. 6 ). The initially transplanted volume is usually much larger than needed even for a large breast. Patients with multiple comorbidities like diabetes, hypertension, very high body mass index, medical history of thrombosis, or heavy smoking should not be considered for autologous or any reconstruction.
Conclusion
Nowadays, a magnitude of reconstructive choices is available for breast cancer patients. To achieve the most satisfying result for the patient, an exhaustive preoperative consultation discussing all reconstructive options is crucial. The expectations of the patient must be considered and discussed bearing in mind reconstructive restrictions regarding body habitus and comorbidities. Using microsurgical techniques, profound experience in the field of reconstructive microsurgery (ideally with a 24-h available microsurgical emergency team) is an important part of successful interdisciplinary treatment in breast reconstruction. Difficulties and challenges need to be addressed to find the best approach for each individual patient. A broad reconstructive as well as oncologic education, like the AWO-gyn breast surgeon training concept in Germany, is necessary to link all these factors and support our patients [31] .
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